The study involves tobacco rattle virus (TRV) 
Introduction
Every year, tobacco rattle virus (TRV) infects sugar beet fields in the United Kingdom -a leading producer of this crop (11) . The author even described the symptoms of certain chlorotic spots, caused by this virus on the leaves. He distinguished between TRV symptoms and those of other viruses or such of physiological origin. In Bulgaria, TRV in sugar beet was identified by Lapotishkina, 1997 . An important element of TRV epidemiology in sugar beet is whether it is seed transmitted. It is known as being spread mainly by nematodes of Trichodoridae family in light and sandy soils abroad (7) . There are no data for TRV seed transmission by species of Chenopodiaceae, beet included. Literature provides no information on TRV transmission with sugar beet seeds. However, this virus has been reported to be transmitted with weed seeds of different families by Kleinempel (3). These are Myosotis arvensis (Boraginaceae) -6.0 %, Lamium amplexicaule (Labiatae) -2.2 %, Capsella bursa-pastoris (Cruciferae) -1.9 % and Papaver rhoeas (Papaveraceae) -1.1 %.
The objective of the study was to establish whether TRV is transmitted with sugar beet seeds. If proved that TRV is not transmitted with certain nematode species in Bulgaria, we should identify other possible ways of its transmission in beet.
Materials and Methods
We carried out АСР -ELISA, adapted from Koening (9) and an indicator method on sugar beet roots, collected on the trial fields of the Agricultural Institute (AI) in Shumen, to detect TRV and other viral infections that cause mosaic spotting of leaves and separated 13 infected roots. They were stored in sterilized sand for 5 months in winter and then parts of them were used to grow two-year flowering plants. Some of the plants developed yellow mosaic on leaves and raceme stipules. In July, when racemes were formed, we tested each one separately by ACP-ELISA with antisera 1 to TRV and broad beans wilt virus (BBWV). The reason to include the latter in the study was that it also causes yellow mosaic on beet leaves and has become widely spread in beet crops in recent years. The raceme with the highest extinction values was used to collect seed for testing next year.
The small seedlings of these seeds as well as the seedlings from commercially available seeds were tested by АСР -ELISA (9). Seedlings were 5-days and in some cases 10-days from seed sowing. The same year, in June, we tested a seed production crop of AI, Shumen, by collecting racemes of a certain number of flowering plants 2 . Antigenes (sap of plant material, ground with buffer) for the sugar beet root plants and racemes were obtained by dilution with buffer 1:5. In testing sugar beet seedlings dilution was 1:20. Antisera and peroxidase conjugate were diluted 1:10000 for the analysis of sugar beet root plants and racemes and 1:20000 for seedling analysis. The conditions for ELISA were in compliance with Koening (9) . Extinction values were measured on spectrophotometer SUMAL PE Carl Zeiss, Jena, positive values being defined as twice higher than negative control. Student's criterion, quoted by Lidanski (2), was used for the 1 We express our gratitude to Dr. Rabenstein for the kindly submitted TRV and BBWV antisera 2 The research was part of a project funded by Scientific Research Fund of the Ministry of Education and Science statistical data processing.. Tobacco rattle virus was identified in sugar beet root plants and racemes also by means of the indicator method. For this purpose, plant material with high TRV concentration, detected by ELISA, was used to inoculate indicator plants.
Results and Discussion
Of 13 flowering plants, 8 were identified with TRV. BBWV was detected in 2 of 13 flowering plants in much lower virus concentration. Extinction values for BBWV, measured for the two flowering plants, were almost equal to the cut-off coefficient , that was defined as twice higher than negative control. (Fig. 1) . Therefore, we assumed that BBWV did not affect the study of Tobacco rattle virus. Beet mosaic virus (BMV) and chenopodium mosaic virus (CnMV), causing mosaic in beet, were not detected. Fig. 1 shows that TRV concentration in racemes was more than 0.3 to more than 0.5 optical units and the confidential interval , consisting of the middle extinction value and the standard deviation at significance of Р > 0.05 was 0.377±0.142. TRV, originating from one raceme and two roots with high virus concentration, caused local chlorotic lesions in plants of Nicotiana rustica and Digitalis lanata species that later turned into necrotic lesions. Beet roots , left on the field and cut by the machines, form self-seedings under favorable conditions and those beet plants could be regarded as possible vegetative beet propagation. TRV was transmitted in 8 of these artificially vegetatively propagated beet plants in up to 62 %. This high percentage is realistic in vegetatively propagated beet, since TRV is wide spread in vegetatively propagated crops, such as alstromeria (4), gladiolus (10) and potato (8) .
It is possible that the virus persists for several months in sugar beet roots, although its concentration reduces. Thus, a sugar beet root from an experimental field in Radnevo, with a concentration of 0.966 along the absciss -sample number; along the ordinate -extiction values. Due to the small size of beet seeds, it is difficult to obtain and analyze germinated seeds, at the same time we detected TRV in 5-day seedlings from seeds of different origin. In zucchini and squash, viruses were detected both in germinated seeds and in seedlings of the same seed batches (5, 6) . Therefore, the analysis of young seedlings can be used as an alternative when it is impossible to obtain germs or whole embryos.
The article is a preliminary report. The researche about the identification of TRV on sugar beet crops is still going on.
Conclusions
Important elements of TRV epidemiology were established. Number one, TRV infection occurs in the racemes of floriferous sugar beet plants, grown from infected cut roots. Therefore, whole and cut sugar beet roots should not be left in the field and ploughed into the soil after beet harvest. TRV infection was detected also in the racemes of 2-year beet plants of a seed production crop. TRV was also detected in seedlings from commercially available seeds.
